PAT-NO: 



(JP405267643A; 



DOCUMENT- IDENTIFIER : 



JP 05267643 A 



TITLE: 



SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 



PUBN-DATE: 



October 15, 1993 



INVENTOR- INFORMATION : 
NAME 

MURAOKA, TORU 



ASSIGNEE- INFORMATION : 
NAME 

FUJITSU LTD 



COUNTRY 
N/A 



APPL-NO: 



JP04064194 



APPL-DATE: 



March 19, 1992 



INT-CL (IPC): H01L029/46, H01L021/3205 
US-CL-CURRENT: 257/767 



ABSTRACT: 

PURPOSE: To improve the electromigration resistance of the A of a 
wiring 

layer by growing the A so that its grain size can become larger „ 

CONSTITUTION: An insulating film 4 composed of an silicon oxide 
film is 

formed on a silicon substrate 2 and a contact hole is formed by 
opening the 

insulating film 4 on an impurity diffusion layer 6 formed on the 
surface of the 

substrate 2. A barrier metal layer 8 of an oxide conductor, for 
instance, ZnO 

is formed on the layer 4, on the internal wall of the contact hole 
formed 

through the film 4, and on the layer 6 exposed at the bottom of the 
contact 

hole. Then a wiring layer 10 composed mainly of A is formed on the 
layer 8 . 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

{Industrial Application] This invention relates to the semiconductor device in which the wiring layer 
which mainly contains aluminum was formed on the silicon substrate and the insulator layer, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, with detailed-izing of a semiconductor device, memory 
and logic are not asked but the improvement of the membraneous quality at the time of bulk contact of 
the wiring layer which mainly contains aluminum formed in a semiconductor device, and the 
improvement of electromigration resistance are demanded. Conventionally, aluminum (aluminum) 
which carries out ohmic junction is used for silicon and fitness as a wiring material of a semiconductor 
device. However, in the interface of aluminum and silicon, the phenomenon which silicon diffuses in the 
aluminum side arises. If aluminum spike arises that the silicon layer at this time is uneven and a spike 
mns through an impurity diffused layer, junction may connect too hastily. Then, in order to prevent the 
deposit to aluminum of silicon as aluminum should thrust, die structure whose barrier metal layer which 
prevents migration of aluminum and silicon is pinched between aluminum layer and a silicon layer was 
adopted. 

[0003] The manufacture approach of the conventional semiconductor device is explained using drawing 
2 . The insulator layer 4 of silicon oxide is formed on a silicon substrate 2, opening of the insulator layer 
4 is carried out, and a contact hole is formed. The banier metal layer 8 of TiN which is a nitride is 
formed in the impurity diffused layer 6 exposed to the contact hole wall and pars basil aris ossis 
occipitalis of an insulator layer 4 the insulator layer 4 top. The wiring layer 10 which mainly contains 
aluminum by the spatter is formed on the barrier metal layer 8. Since a wiring layer 10 and an insulator 
layer 4 do not contact by the barrier metal layer 8, aluminum and silicon do not react 
[0004] 

[Problem(s) to be Solved by the Invention] As shown in the manufacture approach of the above- 
mentioned conventional semiconductor device, TiN is well used as the quality of the material of the 
barrier metal layer 8. However, although the banier metal layer 8 of the TiN film contains nitrogen in 
the film, if this nitrogen exists, it cannot grow up greatly grain size (magnitude of crystal grain) of 
aluminum of the wiring layer which mainly contains aluminum in contact with the barrier metal layer 8. 
[0005] By the way, as a factor related to the dependability of the wiring layer which mainly contains 
aluminum, such as increase of wiring resistance of the wiring layer which mainly contains aluminum, 
and an open circuit, although there is a problem of electromigration resistance, depending for this 
electromigration resistance on the magnitude of the grain size of aluminum with a temperature gradient, 
current density, wiring width of face, etc. is known. 

[0006] Therefore, **** and the grain size of aluminum become small about the TiN film as mentioned 
above at the banier metal layer 8, and there is a problem that the electromigration resistance of the 
wiring layer which mainly contains aluminum will deteriorate. The purpose of this invention grows up 
the grain size of aluminum of a wiring layer greatly, and is to offer the semiconductor device which 
raised the electromigration resistance of aluminum, and its manufacture approach. 
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[0007] 

[Means for Solving the Problem] In the semiconductor device which has the wiring layer which mainly 
contains aluminum formed so that it might extend on said insulator layer from on the insulator layer to 
which the above-mentioned purpose was formed on the silicon substrate and said silicon substrate, and 
opening of the contact hole was carried out, the barrier metal layer formed in said Si substrate front face 
in said contact hole, and said barrier metal layer, the quality of die material of said barrier metal layer is 
attained by the semiconductor device characterized by being an oxide conductor. 
[0008] Moreover, the above-mentioned purpose is attained by the manufacture approach of the 
semiconductor device which forms an insulator layer on a silicon substrate, carries out opening of said 
insulator layer, and is characterized by to use an oxide conductor for the quality of the material of said 
barrier metal layer in the manufacture approach of the semiconductor device which forms a contact hole, 
forms a barrier metal layer on said insulator layer and in said contact hole, and forms the wiring layer 
which mainly contains aluminum by the spatter on said barrier metal layer. 
[0009] 

[Function] According to this invention, since an oxide conductor is used for a barrier metal layer, the 
grain size of aluminum of a wiring layer can be grown up greatly, and the electromigration resistance of 
aluminum can be raised. 
[0010] 

[Example] The semiconductor device by the 1st example of this invention is explained using drawing 1 . 
The insulator layer 4 of silicon oxide is formed on the silicon substrate 2. Opening of the insulator layer 
4 on the impurity diffused layer 6 formed in the silicon substrate 2 is carried out, and the contact hole is 
formed. The oxide conductor 8, for example, the barrier metal layer of ZnO, is formed on the impurity 
diffused layer 6 exposed to the insulator layer 4 top, and the contact hole wall of an insulator layer 4 and 
a contact hole pars basilaris ossis occipitalis. The wiring layer 10 which mainly contains aluminum is 
formed on the barrier metal layer 8; 

[001 1] Since it is formed by ZnO and nitrogen is not included in the quality of the material, as for the 
semiconductor device by this example, the wiring layer 10 into which the grain size of aluminum was 
able to be greatly grown up at the time of bulk contact is formed for the lower layer barrier metal layer 8 
of a wiring layer 10. Therefore, according to this example, the semiconductor device which raised the 
electromigration resistance of aluminum wiring layer is realizable. 

[0012] Next, the manufacture approach of the semiconductor device by the 1st example of this invention 
is explained. First, the insulator layer 4 of silicon oxide is formed on a silicon substrate 2, opening of the 
insulator layer 4 is carried out, and a contact hole is formed. The oxide conductor 8, for example, the 
barrier metal layer of ZnO, is formed on the impurity diffused layer 6 exposed to the insulator layer 4 
top, and the contact hole wall of an insulator layer 4 and a contact hole pars basilaris ossis occipitalis. 
Next, the wiring layer 10 which uses a spatter on the barrier metal layer 8, and mainly contains 
aluminum is formed. 

[0013] Thus, according to the manufacture approach of the semiconductor device by this example, since 
nitrogen is not contained in a barrier metal layer, the wiring layer which mainly contains aluminum 
formed on a barrier metal layer cannot be influenced by nitrogen, but the wiring layer in which grain 
size mainly contains aluminum which grew greatly can be obtained. Therefore, it excels in 
electromigration resistance and the wiring layer whose dependability improved can be formed. 
[0014] The semiconductor device by the 2nd example of this invention is explained using drawing 2 . 
The insulator layer 4 of silicon oxide is formed on the silicon substrate 2. Opening of the insulator layer 
4 on the impurity diffused layer 6 formed in the silicon substrate 2 is carried out, and the contact hole is 
formed. The oxide conductor 8, for example, the barrier metal layer of ZnO, is formed on the impurity 
diffused layer 6 exposed to the insulator layer 4 top, and the contact hole wall of an insulator layer 4 and 
a contact hole pars basilaris ossis occipitalis. The refractory metal night RAIDO layer 12 is formed on 
barrier metal layers 8 other than a contact hole. The wiring layer 10 which mainly contains aluminum is 
formed on the barrier metal layer 8 on the refractory metal night RAIDO layer 12 and in a contact hole. 
[001 5] The semiconductor device by this example raises the resistance of the stress migration and 
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electromigration which are not perfect only by ZnO of the lower lay er barrier metal layer 8 by forming 
refractory metal night RAJDO 12 in the lower layer of the wiring layer 10 which mainly contains 
aluminum. However, he is trying only for the barrier metal layer 8 of ZnO to exist in the wiring layer 10 
lower part so that the inside of a contact hole may not be made to form into high resistance. 
[0016] Next, the manufacture approach of the semiconductor device by the 2nd example of this 
invention is explained. First, the insulator layer 4 of silicon oxide is formed on a silicon substrate 2, 
opening of the insulator layer 4 is carried out, and a contact hole is formed. The oxide conductor 8, for 
example, the barrier metal layer of ZnO, is formed on the impurity diffused layer 6 exposed to the 
insulator layer 4 top, and the contact hole wall of an insulator layer 4 and a contact hole pars basilaris 
ossis occipitalis. 

[0017] Next, as a contact hole is embedded, a resist is applied to the whole surface, ashing of the resist is 
carried out, and it is made for a resist to remain only in a contact hole. A refractory metal night RAIDO 
layer is formed in the whole surface by using this resist as a mask. Next, the resist in a contact hole is 
removed and lift off of the refractory metal night RAIDO layer on a contact hole is carried out. In this 
way, the refractory metal night RAIDO layer 12 is formed on barrier metal layers 8 other than a contact 
hole. 

[0018] Next, the wiring layer 10 which uses a spatter on the barrier metal layer 8 on the refractory metal 
night RAIDO layer 12 and in a contact hole, and mainly contains aluminum is formed. Thus, according 
to the manufacture approach of the semiconductor device by this example, since nitrogen is not 
contained in the barrier metal layer 8 like the 1st example, the wiring layer 10 which mainly contains 
aluminum formed on the barrier metal layer 8 cannot be influenced by nitrogen, but the wiring layer 10 
grain size grew up to be greatly can be obtained. Furthermore, the resistance of the stress migration and 
electromigration which are not perfect can be raised more only by ZnO of the lower layer barrier metal 
layer 8 by forming refractory metal night RAIDO 12 in the lower layer of the wiring layer 10 which 
mainly contains aluminum. 

[0019] Not only the above-mentioned example but various deformation is possible for this invention, for 
example, Sn02 which are although ZnO was chosen and used for the oxide conductor of a barrier metal 
layer from conductivity, the ease of formation, etc. in the above-mentioned example, other ingredients, 
for example, conductive ceramics, or ZnO-Bi 203 etc. — you may use. Moreover, in the above- 
mentioned example, although Si oxide film was used as an insulator layer 4, other insulator layers, such 
as SiN, may be used. 

[0020] Furthermore, in the above-mentioned example, although the refractory metal night RAIDO layer 
12 was formed in order to raise migration resistance, other things, for example, refractory metal, 
titanium tungsten s, or refractory metal silicide etc. is sufficient as the quality of the material of this 
layer. 
[0021] 

[Effect of the Invention] According to this invention the above passage, since an oxide conductor is used 
for a barrier metal layer, it can be made easy to grow up the grain size of aluminum of a wiring layer, 
and the electromigration resistance of aluminum can be raised. 



[Translation done] 
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